Single crystals of the hexamethylguanidinium hexafluorosilicate hexahydrate salt, [C(NMe 2 ) 3 ] 2 + SiF 6 2 "-6H 2 0, were isolated when a product, obtained by water removal from aqueous [C(NMe 2 ) 3 ]F in a glass vessel, was recrystallized from CH 3 OH. The crystal structure of this -salt was determined, and the structure of the free hexamethylguanidinium cation was calculated, showing that the propeller-shaped structure of the hexamethylguanidinium cation is not caused by solid state effects but is the true minimum energy structure.
Introduction
The synthesis of anhydrous tetramethylammonium fluoride (TMAF) [1] and its use as a "naked" fluoride ion source have led to a renaissance in high coordination number chemistry [2] [3] [4] . The main advantage of TMAF is the high chemical and thermal stability of the tetramethylammonium cation. However, the high symmetry of this cation often leads to disordered unsolvable crystal structures. To overcome this problem, the synthesis and characterization of alternate "naked" fluoride ion sources is of general interest [5, 6] . One of the candidates, which were studied in our laboratory, was hexamethylguanidinium fluoride (HMGF) [7] . Although the thermal stability and inertness of HMGF were found to be inferior to those of TMAF [1] , single crystals of a new hexamethylguanidinium salt,
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Approved for public release; distribution unlimited (HMG) 2 SiF 6 -6H 2 0, were isolated during recrystallization procedures, and their crystal structure was determined. Prior to this study, only one crystal structure containing the interesting HMG cation had been reported [8] . 2 N) 
. Isolation of [(Me
Reactions (1) and (2) were modifications of those previously reported by Eilingsfeld and coworkers [9] and Igumnov and coworkers [7] , respectively. Steps (3) and (4) are analogous to those, previously reported for the preparations of hexamethylpiperidinium fluoride [5] and
. Reaction (5) is a side reaction, the extent of which can vary. The single crystals of
[HMG] 2 SiF 6 -6H 2 0 were obtained during attempts in Pyrex vessels to purify the product from reaction (4) by water removal from an aqueous solution of HMGF in a dynamic vacuum at 50 °C, followed by recrystallization from pure methanol. This was verified by a theoretical calculation at the B3LYP / 6-31G(d) level for the free gaseous HMG cation. It resulted in a minimum energy structure (see Table 6 ) which, as shown by Figure 3 , is very similar to that found for (1) by the x-ray diffraction study. Furthermore, the value of 35.0 ° calculated for the dihedral angle between the CN 3 and the three CNC planes is very close to the averages of 32.8 ° and 34.0 P found in the present and the previous [8] x-ray diffraction studies. This result demonstrates that the propeller shape of the HMG cation is a true minimum energy structure and not caused by interionic packing effects in the solids. Also, the arrangement of the hydrogen atoms in the crystal structure of (HMG) 2 SiF 6 is very similar to that 
Experimental

Spectra
Raman spectra, Bruker Equinox 55, Nd-YAG laser (1064 nm). NMR spectra, Bruker AM-360, CFC1 3 and Si(CH 3 ) 4 were used as external standards with down field shifts being positive.
Tetramethylchloroformamidinium Chloride
Phosgen (90 mmol), COCl 2 , was added at -196 D C on the vacuum line to a 100 ml reaction vessel, equipped with a valve, which contained 86. 
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Structure Determination of(HMG) 2 SiF 6 '6H 2 0
The single crystals were obtained by slowly evaporating a methanol solution at room temperature. Due to the strong hygroscopicity of the crystals, the whole process was carried out in a dry environment. A single crystal was selected and mounted under a dry nitrogen flow.
The diffraction data were collected at -100 °C, using a Siemens/Nicolet/Syntex P2,, diffractometer with MoKoc radiation up to a 26 limit of 55 °. 3498 intensity values for an entire reflection sphere were collected, within which a total of 3492 unique reflections were independent. The atomic positions of the [SiF 6 ] 2 " anion were obtained by direct methods using the computing package SHELX-86 [12] . The rest of the atoms were then located from a difference-Fourier map, and the entire structure was anisotropically refined by SHELX-93 [13] to a final agreement factor of 4.87%. One minor complication encountered during the structural analysis was a slight packing disorder of the [(Me 2 N) 3 C] + cation: two sets of N positions were found, (see Figure 1 ) related by a 6(f° rotation, with an occupancy ratio of 5:1. However, the C atoms of the methyl groups were not disordered. A similar form of this disorder has previously been found [14] for Fe 3 (CO) I2 . Crystal data and refinement results are summarized in Table 1 , the final atomic coordinates and temperature factors, and the bond distances and angles are given in Tables 2-5 , respectively.
Computational Methods
The geometry of the free hexamethylguanidinium cation was optimized in D 3 symmetry using Hartree-Fock and density-functional-theory (DFT) methods and 6-31G(d) atomic basis sets [15] . The DFT calculations were performed with the so-called B3LYP functional [16] .
Vibrational frequencies were obtained by computing analytic second derivatives of the energy with respect to nuclear coordinates, and these were examined to ensure that the structure obtained was a minimum on the potential-energy surface. The Gaussian 94 program system
[17] was used for these calculations on IBM RS/6000 work stations. (12) 24 (2) 27(2) N (13) 26 (2) 31 (2) CC1D 29(2) 39(2) CC12)
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Hydrogen coordinates ( x 10*4) and isotropic displacement parameters (A*2 x 10*3) for aC(NMe2 Structure of the hexamethylguanidinium cation from the crystal structure of (HMG) 2 SiF 6 «6H 2 0 (upper trace) and minimum energy structure from the B3LYP calculation (lower trace).
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